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© Conformable absorbent article. 

© A conformable absorbent article (10) has a 
topsheet (26) that is designed to substantially fully 
contact the body of the wearer to provide improved 
performance in managing and containing body 
wastes. Management and containment of body 
wastes are improved by several structural elements 
that can be utilized individually or collectively. Some 
of these elements are a waste-containment pocket 
(56) formed between the topsheet (26) and back- 
sheet (30), an opening (38) in the topsheet (26) for 
receiving body wastes therethrough, a pair of con- 
tainment flaps (50) and a pair of side flaps (60), and 
an expandable backsheet (30) to retain body wastes 
therein. 
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CONFORMABLE ABSORBENT ARTICLE 



This invention pertains to absorbent articles. 

Currently, disposable absorbent articles find 
wide spread use in infant, child, and adult incon- 
tinence care, and have generally replaced reusable 
cloth absorbent articles. A typical disposable absor- 
bent article is a three-layered composite structure 
comprising a topsheet material, a backsheet ma- 
terial, and an absorbent material disposed there- 
between. 

One problem with current absorbent articles is 
the amount of skin area within the article that is 
exposed to body waste material. For example, cur- 
rent baby diapers are generously cut wider in the 
crotch area to assist in urine and BM management. 
This results in excess material bunching together 
between the legs, which can be extremely uncom- 
fortable to the wearer. This bunching of material is 
further exacerbated by the elastication of the diaper 
edges. Consequently, the topsheet is prevented 
from being in close contact with the perineum area, 
thereby resulting in loss of management and con- 
tainment of the flow of waste material between the 
body orifices and topsheet surface which in turn 
results in the spreading of waste material along the 
topsheet surface and against the wearer's skin. 

Another problem with current absorbent articles 
is that leg movements over a period of time against 
the excess material between the legs can cause 
the absorbent to break apart, thereby decreasing 
its absorbent effectiveness. 

Yet another problem with excess material be- 
tween the legs is that the churning movement of 
the legs on the bunched-up material in the crotch 
causes the article to be pulled down from the 
crotch area, thereby further increasing the bunch- 
ing problem and exposing additional skin area to 
fecal matter. 

Still another problem is that excess material 
between the legs allows shifting or moving of the 
article in the crotch area, thereby further increasing 
problems with skin exposure to waste. 

These problems generally result in skin der- 
matitis, skin hydration, and/or messy clean-ups. 

It is an object of the present invention to avoid 
or at least reduce the above mentioned problems 
alone or in combination. This object is solved by 
the disposable absorbent article of independent 
claims 1, 14 and 27. Further advantageous features 
of -the article are evident from the dependent 
claims, the description and the drawings. The 
claims are intended to be understood as a first 
non-limiting approach of defining the invention in 
general terms. 

The invention provides an improved disposable 
absorbent article that easily and closely conforms 



to the body, specifically in the perineum area, of 
the wearer to provide improved performance in 
managing and containing body wastes. 

In one embodiment of the invention, there is 

s provided a disposable absorbent article comprising 
a liquid permeable topsheet having a topsheet pe- 
ripheral measurement, and a liquid impermeable 
backsheet having a backsheet peripheral measure- 
ment that is greater than the topsheet peripheral 

10 measurement. The topsheet periphery and the bac- 
ksheet periphery are joined together to form a 
waste containment pocket therebetween. The liquid 
permeable topsheet has an opening therein and is 
adapted to substantially fully contact the body of 

;5 the wearer. 

In another embodiment of the invention, there 
is provided a disposable absorbent article compris- 
ing a liquid permeable topsheet, a liquid imperme- 
able backsheet, and an absorbent between the 

20 topsheet and backsheet, a pair of containment flaps 
positioned near the lateral sides of the topsheet, 
and a pair of side flaps positioned near the lateral 
sides of the topsheet. 

In yet another embodiment of the present in- 

25 vention, there is provided a disposable absorbent 
article comprising a topsheet having a topsheet 
peripheral measurement, a backsheet having a 
backsheet peripheral measurement, and an absor- 
bent structure between the topsheet and the back- 

30 sheet. The backsheet is expandable so that upon 
receiving body wastes, the backsheet expands for 
the containment thereof. 

The above-mentioned and other features and 
objects of this invention, and the manner of attain- 

35 ing them, will become more apparent and the in- 
vention itself will be better understood by reference 
to the following description of the embodiment of 
the invention taken in conjunction with the accom- 
panying drawings, wherein; 

40 Figure 1 is a top plan view of a prior art diaper; 
Figure 2 is a top plan view of one embodiment of 
the present invention; 

Figure 3A is a side view of the prior art diaper in 

Figure 1 as it would appear being worn; 
45 Figure 3B is a front view of the prior art diaper in 

Figure 1 as it would appear being worn; 

Figure 4A is a side view of a second embodiment 

of the present invention in Figure 8 as it would 

appear being worn; 
50 Figure 4B is a front view of the embodiment of the 

present invention in Rgure 8 as it would appear 

being worn; 

Rgure 5 is a perspective view of the embodiment 
of the present invention in Rgure 8 in its relaxed 
state; 
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Figure 6 is an exploded and partially broken-away 
view of the embodiment of the present invention in 
Figure 8; 

Figure 7 is a cross-sectional view of Figure 5 taken 
along line 7-7 and viewed in the direction of the 
arrows; 
and 

Figure 8 is a top plan view of a second embodi- 
ment of the present invention. 

The absorbent article of the present invention 
can be utilized as a baby diaper, adult incontinence 
garment, feminine care product, and the like. For 
purposes of the present discussion, the absorbent 
article will be described in terms of a baby diaper 
designed to fit a baby weighing between about 12 
to about 24 pounds, but it is understood that the 
features and principles of the present invention 
apply to other baby sizes. As illustrated in Figures 
1 and 2, disposable diaper 10 of the present inven- 
tion is much smaller in size than a conventional 
diaper 12 of the prior art. Specifically, the overall 
length, L 0f of diaper 10 of the present invention is 
about 14 inches "to about 15 inches; while the 
overall length, Lo, of conventional diaper 12 is 
about 17 inches to about 18 inches. The overall 
width, W 0 , of diaper 10 is about 5 inches to about 8 
inches; while the overall width, W 0 , of conventional 
diaper 12 is about 12 inches to about 13 inches. 
The overall width, W A op of absorbent structure 14 
of diaper 10 is about 4 inches to about 7 inches; 
compared to the overall width, W A o, of about 10 
inches to about 11 inches of conventional diaper 
12. The width of the absorbent at the crotch. W A c. 
of diaper 10 is from about 2 inches to about 3 
inches; while the absorbent width at the crotch, 
W A c, of conventional diaper 12 is about 5 inches to 
about 6 inches. 

Having compared the two diapers in size, a 
comparison of how they generally fit a baby is 
illustrated in Figures 3A-4B. In Figures 3A and 3B, 
conventional diaper 12 is being worn by a baby 
having a weight between about 12 to about 24 
pounds. As illustrated, topsheet 16, absorbent 18, 
and backsheet 20 of conventional diaper 12 are 
bunched up and spaced away from crotch 24 for- 
ming a space 22 between crotch 24 and diaper 12. 
It is this forming of space 22 that causes loss of 
management and containment of waste material. 
The waste material spreads along topsheet 16 and 
contacts a large area of the baby's skin during 
movement of the baby. The bunching of topsheet 
16, absorbent 18, and backsheet 20 at crotch 24 
can cause breaking up of the absorbent material 
from leg movements, drooping of the diaper in the 
crotch, and shifting of the diaper on the baby. 

Referring to Figures 4A-B, topsheet 26, absor- 

* 1 inch = 2.54 cm 



bent structure 14, and backsheet 30 of diaper 10 of 
the present invention are positioned in crotch 24 
such that topsheet 26 substantially fully contacts 
the baby, particularly at crotch 24, thereby virtually 

5 eliminating or minimizing space 22. Topsheet con- 
tact with the body along a line centered or mea- 
sured through crotch 24 from below the naval to 
the small of the back is important to positioning an 
opening or BM containment device in or associated 

to with topsheet 26 relative to the anus to allow con- 
tainment of feces under topsheet 26 or in the 
device. It is also important in urine control or man- 
agement for immediate penetration through 
topsheet 26, thereby preventing urine from flowing 

75 over the topsheet surface. Two methods to obtain 
the preferred body contact with topsheet 26 are, 
first, cut and/or elastically narrow topsheet 26 to fit 
the crotch dimensions; and second, form the absor- 
bent crotch width to have a width from about 2 

20 inches to about 3 inches to allow the diaper to fit 
up between the baby's legs. 

Referring to Figures 5 and 6, diaper 10 gen- 
erally comprises liquid-permeable topsheet 26 hav- 
ing an opening 38 therein, liquid-impermeable bac- 

25 ksheet 30, and absorbent structure 14 positioned 
therebetween. 

Topsheet 26 has periphery 40 defined by front 
longitudinal end 44, back longitudinal end 46, and 
lateral sides 48. Similarly, backsheet 30 has periph- 

30 ery 42 defined by front longitudinal end 50, back 
longitudinal end 52, and lateral sides 54. Periphery 
42 has a peripheral length or measurement greater 
than that of periphery 40. Periphery 42 can be 
made to have a peripheral measurement greater 

35 than periphery 40 by making topsheet 26 more 
narrow than backsheet 30, or more shorter than 
backsheet 30, or both. When topsheet 26 is joined 
to backsheet 30 along their respective peripheries 
40, 42, waste containment pocket 56 is formed 

40 therebetween (Fig. 7). Topsheet 26 and backsheet 
30 can be joined or attached in any suitable man- 
ner, such as by a line-or lines of adhesive bonding, 
thermal bonding, or ultrasonic bonding, and can be 
joined at their peripheral edges or slightly inboard 

45 thereof, for example, at a distance from about one- 
eighth inch to about three-eighths inch or more 
from the peripheral edges. 

Absorbent structure 14 is positioned between 
topsheet 26 and backsheet 30, and is joined or 

so attached to backsheet 30 by any suitable means, 
such as by lines or a surface spray of adhesive. 
Waste containment pocket 56 is then defined be- 
tween absorbent structure 14 and topsheet 26. 
Waste containment pocket 56 is designed to re- 

55 ceive and contain a volume of fecal matter of at 
least about 150 cubic centimeters. 
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A dual pair of flaps are also disposed on diaper 
10, and are identified as containment flaps 58 and 
side flaps 60. Within the context of the present 
disclosure, the terms "disposed", "disposed on", 
"disposed with", and any variations thereof, are 
intended to mean as a minimum that one element 
can be formed integrally from another element, or 
one element can be separate structure joined to or 
placed with or near another element. Side flaps 60 
can be formed from extensions of lateral sides 54 
of backsheet 30 and/or lateral sides 48 of topsheet 
26, or can be separate structural elements attached 
to backsheet 30 and/or topsheet 26. Preferably, 
side flaps 60 are made of liquid-impermeable ma- 
terial that is vapor-permeable for increased air cir- 
culation in the crotch region, but may be made, if 
desired, from a liquid and vapor impermeable ma- 
terial or a liquid and vapor permeable material. 
Side flaps 60 can also have selected portions that 
are liquid permeable with the remaining portions 
being liquid impermeable. 

Containment flaps 58 are located inboard of 
side flaps 60, i.e., closer to longitudinal centerline 
62 (Figure 6) than flaps 60. Centerline 62 is illus- 
trated through absorbent structure 14, but is also 
intended to be the centerline for topsheet 26, back- 
sheet 30, and diaper 10. Containment flaps 58 can 
be integral extensions of liquid-permeable topsheet 
26, or can be separate liquid-permeable elements 
attached or joined to topsheet 26 inboard of side 
flaps 60. Flaps 58, 60 border the lateral sides of 
opening 38, with containment flaps 58 being closer 
to opening 38 than side flaps 60. Containment flaps 
58 can also have selected portions that are liquid 
permeable with the remaining portions being liquid 
impermeable. Flaps 58 can also be liquid imperme- 
able. 

In one embodiment, containment flaps 58 are 
separate elements attached or adhered to upper 
surface 64 of topsheet 26, and side flaps 60 are 
separate elements attached or adhered between 
topsheet 26 and backsheet 30. Containment flaps 
58 include at least one elastic member 66 in each 
distal edge portion 68, and preferably at least two 
or more elastic members 66 in each distal edge 
portion 68. Elastic members 66 are positioned and 
secured within respective distal edge portions 68 in 
a stretched or elastically contractibie manner, such 
that upon relaxing elastic member 66, containment 
flaps 58 gather or shirr as illustrated in Figures 5. 
7. 

In a similar manner, side flaps 60 have elastic 
members 70 attached in a stretched or elastically 
contractibie condition within respective distal edge 
portions 72 of side flaps 60. As illustrated in Figure 
6, and with reference to a single side flap 60 since 
both side flaps are identical, each side flap 60 
comprises narrow end portions 76 with intermedi- 



ate flap portion 78 extending therebetween in a 
preferably curvilinear fashion to accommodate and 
correspond to leg cut-outs 74. 

One of the important aspects of the present 

5 invention is the various methods of disposing side 
flaps 60 with backsheet 30. In one method of 
positioning side flap 60 for attachment to backsheet 
30, flap 60 is first pleated or elastically gathered, 
and thereafter attached or joined to backsheet 30 in 

to the pleated or gathered state in a manner that does 
not pleat or gather backsheet 30. In this fashion, 
the overall, flattened-out length of intermediate flap 
portion 78 is longer than the flattened-out distance 
between points A and B on backsheet 30; points A 

is and B being orthogonal projections of the remote 
ends of intermediate flap portion 78 on backsheet 
30. Thus, upon pressing or flattening backsheet 30 
against a flat surface, each intermediate flap por- 
tion 78 will have a shirred or ruffled appearance 

20 that is complemented by elastic members 70. 

Another method of disposing flaps 60 with bac- 
ksheet 30 is to maintain pleated or elasticized flaps 
60 in a stretched-out state and then attach or join 
them to backsheet 30 to pleat or gather backsheet 

25 30 upon relaxation thereof. 

If desired, side flaps 60 can be designed with- 
out narrow end portions 76, and elastic members 
70 can be attached the full length of diaper 10. 
Thereafter, selected portions of elastic members 70 

30 can be deelasticized by application of heat or other 
treatment dependent upon the material of which 
elastic members 70 are made. 

Referring to Figures 5-8, disposable diaper 10 
can also include waist elastics in the longitudinal 

35 end portions of front panel 32 and back panel 34. 
In one embodiment illustrated in Figure 8, only 
back waist elastic 80 is joined to back panel 34, 
and can either be joined between backsheet 30 
and topsheet 26 or joined only to backsheet 30 to 

40 allow greater elastic retraction. Waist elastic 80 is 
adhered or joined to back panel 34 in a stretched 
or elastically contractibie condition, so that upon 
relaxation that portion of back panel 34 is gathered. 
A pair of stretchable ears 82 are attached to 

45 opposite longitudinal sides of back panel 34, and 
are preferably in-line with back waist elastic 80. 
Since both of the stretchable ears 82 are identical, 
the following description will be made in terms of a 
single stretchable ear. Stretchable ear 82 corn- 
so prises stretchable member 84 and stretchable band 
86. Stretchable band 86 Is connected to member 
84 to aid in preventing stress failure to ear 82 and 
to apply additional elastic reinforcement to the cen- 
ter of ear 82. Both stretchable member 84 and 

55 stretchable band 86 are joined between backsheet 
30 and topsheet 26, with band 86 preferably dis- 
posed on backsheet 30. Stretchable members 84 
and/or stretchable bands 86 can be a stretch-bon- 
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ded laminate. 

Preferably, ears 82 are designed and manufac- 
tured as a single strip of elastic or stretchable 
material having the same stretch characteristics as 
the combination of stretchable member 86 and 
stretchable band 84. 

To fit and maintain disposable diaper 10 on the 
wearer, a hook-and-loop fastening system is pro- 
vided with tabs 88 of hook material joined to the 
side of stretchable member 84 opposite band 86, 
and panel 90 of loop material joined to backsheet 
30. Although hook-and-loop fasteners are preferred, 
other fastening arrangements can be used, such as 
tapes, snap fasteners, and the like. 

In one embodiment, backsheet 30 is made of a 
liquid-impermeable material, and preferably a poly- 
ethylene film having a thickness of about 1.0 mil * , 
although thicknesses above 0.50 are functional. 
Backsheet 30 is generally flat, i.e., not pleated or 
microcreped, and has a peripheral measurement 
greater than the peripheral measurement of 
topsheet 26. In joining backsheet 30 and topsheet 
26 to form waste containment pocket 56, periphery 
42 of backsheet 30 needs to be drawn inwardly to 
be joined to periphery 40 of topsheet 26. One 
method of forming backsheet 30 in this manner is 
by vacuum forming backsheet 30 into a mold of 
predetermined shape and dimensions that result in 
waste containment pocket 56 having a preferred 
shape. 

In another embodiment, additional useable vol- 
ume in waste containment pocket 56 is included by 
providing (1) a means for the feces to pass through 
or around the absorbent core, for example, a 
trapezoidal-shaped hole in the absorbent having a 
rear width of about 1.5 inches, a front width of 
about 1 inch, and sloping side lengths of about 4 
inches; and (2) an outer barrier sheet, such as 
backsheet 30, having dimensions longer than the 
topsheet and absorbent core and having a space 
formed between backsheet 30 and the absorbent 
core so as to contain the fecal material between 
the absorbent and the backsheet 

Other means of providing additional useable 
volume in pocket 56 by using backsheet 30 include 
(a) using an embossed film which can expand 
easily, (b) making the backsheet from a low 
modulus, easily elongatable film, such as Kraton or 
ethyl vinyl acetate (EVA), (c) creping an ordinary 
film in the same method that tissue is creped to 
form creped wadding, (d) forming pleats in the 
machine direction or cross direction in the back- 
sheet or only portions of the backsheet which can 
easily expand, and (e) thermal forming a bulge in 
the crotch area of the backsheet. Alternatively, 
topsheet 26 can be made of a stretchable material 

* 1 mil = .001 Inch 1 inch = 2.54 cm 



and cut shorter and/or narrower than backsheet 30, 
and then peripherally joined to backsheet 30 to 
provide additional useable volume. 

The total volume to handle fecal matter should 

5 be at least about 150 cubic centimeters. The 
amount of expandability required in backsheet 30 
depends on the desired degree of reduction in 
fecal smearing, the volume of fecal material the 
design is intended to handle, and the volume of the 

10 hole provided in absorbent 14 when the wearer is 
in the sitting position. For example, since normally 
60 cubic centimeters or less of fecal material would 
be expelled in one defecation and if the volume of 
the hole in the absorbent would be about 20 cubic 

is centimeters, then the expandability of the back- 
sheet should handle about 40 cubic centimeters. 

In order to provide this volume, experience has 
shown that a desirable range of expandability of 
backsheet 30 is from about 20% to about 100%. 

20 The exact amount is dependent on a wide range of 
variables including the baby's position during defe- 
cation, tightness of the baby's clothing, viscosity of 
the fecal material, pressure exerted by the topsheet 
against the body, resistance of the material to the 

25 expansion force of the bowel movement, rate of 
expulsion of the fecal material from the body and 
rigidity of the absorbent material. Materials that 
readily expand about 20% or more under a force of 
about 25 grams per inch of width or less function 

30 adequately and can expand sufficiently to accom- 
modate normal volume bowel movements. 

Another method for fecal management would 
be to have a normal, non-expandable backsheet in 
combination with an absorbent with a hole in the 

35 absorbent; the hole having about 20 cubic centi- 
meters to about 60 cubic centimeters volume. Also 
required would be a topsheet with a hole or holes 
sufficient to allow fecal material to pass through, 
and which substantially fully contacts the body 

40 along a line through the crotch from the front end 
of the diaper to the back. The hole can be covered 
or masked with an opaque material disposed be- 
tween the topsheet and absorbent. Within the con- 
text of the present disclosure, the term 

45 "substantially fully contacts," and any variations 
thereof, is intended to mean as a minimum that 
topsheet 26 is sufficiently close to the body to 
prevent misalignment between the hole in topsheet 
26 and the anus. A major portion of the upper 

so surface, i.e., body-facing, surface area of topsheet 
26 will be in contact with the skin of the wearer, 
except those areas of topsheet 26 that overlie the 
natural crevices or folds of a baby's body, such as 
the crevice between the baby's buttocks and the 

55 folds of skin at the juncture between the inner 
thighs and crotch. Naturally, if topsheet 26 has a 
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plurality of small holes or a single larger opening 
therein, topsheet 26 will not contact the skin at 
those holes or openings. "Substantially fully con- 
tacts" can also be defined as that percent of 
topsheet 26 in contact with skin, for example, about 
70% to about slightly less than 100% of topsheet 
26 being in contact with the baby's skin. 

Backsheet 30 may also be made of other ma- 
terials that are suitably liquid-impermeable or treat- 
ed to be so. Examples are meltblown or film ma- 
terial made of polypropylene or polyolefin 
copolymers such as ethylene vinyl acetate, eth- 
ylene methyl acrylate, ethylene ethyl acrylate, 
polyvinyl chloride, and the like. Other materials 
include a single spunbonded layer of the above 
types of materials, two layers of spunbonded and 
meltblown materials, or three layers of material of 
spunbonded-meltblown-spunbonded material, each 
of which is suitably treated or coated to be liquid- 
impermeable. These same materials may also be 
provided in laminate form. The spunbond materials 
provide an added feature of a cloth-like texture to 
backsheet 30. 

Referring to Figure 6, backsheet 30 may be 
made of a material that is not only liquid-imperme- 
able, but also vapor-permeable. Alternatively, back- 
sheet 30 can have a breathable panel 92 posi- 
tioned adjacent or near longitudinal end 50. As 
illustrated In Figure 6, breathable panel 92 and loop 
panel 90 may be coextensive, such that loop panel 
90 forms an outer layer for breathable panel 92. 
However, it may be preferred that panel 92 and 
panel 90 be separate, i.e., not coextensive. The 
plurality of loops on loop panel 90 can function as 
heat-transfer elements that assist in reducing con- 
densation on the diaper exterior. 

Other designs include positioning panel 92 in 
backsheet 30 adjacent or near back longitudinal 
end 52, or adjacent or near both back longitudinal 
end 52 and front longitudinal end 50. Breathable 
panel 92 has a water vapor transmission rate 
(WVTR) value of at least about 2000 grams/square 
meter/24 hours. Preferably, panel 92 has a WVTR 
of at least about 4000 grams/square meter/24 
hours, and more preferably has a WVTR of at least 
about 5000 grams/square meter/24 hours. Breatha- 
ble panel 92 has a preferred effective breathable 
area of about 30 cm 2 , and a preferred range of 
effective breathable area between about 20 to 
about 600 cm 2 . The term "effective breathable 
area" refers to that area of breathable panel 92 that 
does not have any elements, materials or other 
structure, whether in particulate or fibrous or other 



* 1 denier = 1/9 tex = 1/9 g/km 



form, obstructing or minimizing it that effectively 
negate its breathable characteristics. 

Breathable panel 92 can comprise a micro- 
porous polymer film, such as Grade TMP-1 film 

5 manufactured by Mitzui Toatsu Chemical, Inc., To- 
kyo, Japan; a nonwoven fibrous material, such as a 
spunbonded or meltblown web composed of syn- 
thetic polymer fibers; or a calendared, composite, 
fibrous web which includes a barrier layer compris- 

w ing fine fibers and a reinforcing layer comprising 
coarse fibers. The barrier layer and reinforcing 
layer are securely bonded together by fusing or 
adhering the reinforcing fibers into the barrier fi- 
bers, and the reinforcing layer is configured to 

is conform to the outwardly facing surface of the 
composite web. If desired, loop panel 90 can serve 
as the reinforcing layer of breathable panel 92. For 
purposes herein, a fiber is "fine" if it has a diam- 
eter equal to or less than about 3 urn, and a fiber 

20 is "coarse" if it has a diameter equal to or greater 
than about 15u,m. 

Breathable panel 92 has a transverse dimen- 
sion, relative to longitudinal centerline 62, within the 
range of about 5 to about 25 centimeters, and a 

25 longitudinal dimension within the range of about 3 
to about 15 centimeters. Panel 92 extends over 
about 10% to about 50% of the transverse dimen- 
sion of absorbent structure 1 4. 

Topsheet 26 can be a liquid-permeable, hydro- 

30 philic or hydrophobic material, such as a spunbon- 
ded web composed of synthetic polymer filaments; 
a spunlace web; a spunbond-meltblown web; a 
meltblown web; or a bonded-carded-web com- 
posed of synthetic polymer fibers. Suitable syn- 

35 thetic polymers include polyethylene, poly- 
propylene, polyester, and nylon. In one embodi- 
ment, the polymer filaments have a denier * within 
the range of about 1.5 to about 7 d„ and preferably 
within the range of about 1.2 to about 6.0 d. The 

40 filaments are arranged to form a layer having a 
basis weight within the range of about 10 to about 
35 gm/m 2 (gsm), and preferably a basis weight of 
about 20 gsm. Topsheet 26 has a bulk thickness 
within the range of about 0.0140 to about 0.0432 

45 centimeters, and preferably within the range of 
about 0.0180 to about 0.305 centimeters. The bulk 
thickness is measured under a restraining pressure 
of about 0.01 4 psi." 

Topsheet 26 also can be a Kraton 

50 meltblown/polypropylene spunbond stretch-bonded 
laminate which has been made wettable by addi- 
tion of surfactants; a polyurethane spunbond ma- 
terial such as that manufactured by Kanebo Syn- 

55 



* 1 psi = 0.069 bar 
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thetic Fibers Company, Osaka, Japan, and made 
wettable by addition of surfactants; an elastomeric 
film made from elastomers such as rubber, latex 
rubber, polyurethane, Kraton, and the like, which 
has been perforated to allow fluid passage; a poly- 
urethane foam which has been perforated to allow 
fluid passage; and a nonwoven which has been 
gathered through the use of elastic or other means, 
e.g., heat-shrinkable fibers, to produce an elas- 
tically stretchable material. 

Containment flaps 58 and side flaps 60 can be 
made of the same material as topsheet 26, and can 
be integrally formed therefrom or can comprise 
separate structure joined to topsheet 26 in any 
suitable manner. 

Each containment flap 58 preferably comprises 
a single layer having a basis weight of about 0.4 
ounces per square yard (osy) ** that is folded upon 
itself to make a dual-layer flap having a basis 
weight of about 0.8 osy. For example, containment 
flaps 58 preferably comprise at least one layer of a 
nonwoven such as a spunbond, bonded-carded 
web, or spun-lace material comprised of polymers 
such as polypropylene, polyethylene, polyester, or 
nylon. The material is made wettable by the use of 
surfactants, such as Triton or Aerosol OT. An ex- 
ample of such a containment flap is produced by 
folding a layer of 0.4 osy Triton-treated spunbond 
polypropylene over an elastomeric material to pro- 
duce a two-layer flat material. 

Elastic members 66 can be any suitable elastic 
material, such as natural rubber, synthetic rubber, 
or thermoplastic elastomeric polymers, and can be 
single or multiple threads or ribbons thereof. Op- 
tionally, these materials can be heat-shrinkable or 
heat-elasticizable. Preferably, elastic members 66 
each comprise two strands of 470 Decitex Lycra 
(Decitex being the weight in grams of a single 
thread which is 10,000 meters long), and at 90% of 
ultimate elongation provide a tension between 
about 25 grams to about 75 grams. The material 
permits containment flaps 58 to retract from about 
30% to about 80% of their elongated length. More 
preferably, the material has about 50 grams force 
after one minute hold-time at 90% of ultimate elon- 
gation and the ability to retract to at least about 
50% of the original length. 

Side flaps 60 preferably comprise two layers of 
0.8 osy spunbonded polypropylene, and can be 
liquid permeable, liquid impermeable, or liquid 
impermeable-vapor permeable. For example, side 
flaps 60 can comprise at least one layer of a 
nonwoven, such as a spunbonded, bonded-carded 
web, or spun-laced material comprised of polymers 
such as polypropylene, polyethylene, polyester, or 
nylon. The material is preferably non-wettable 

** 1 osy = 33.91 g/m* 



(hydrophobic) in nature. This 0.8 osy side flap 
comprises a layer of 0.8 osy spunbonded poly- 
propylene which is disposed over an elastomeric 
material to produce a two-layer flap material. 

5 Elastic members 70 can be made of the same 
material as elastic members 66. Preferably, elastic 
members 70 each comprise 3 strands of 620 De- 
citex Lycra, and at an elongation of 90% of ultimate 
elongation provide a tension between about 50 to 

70 about 150 grams. The material permits side flaps 
60 to retract from about 30% to about 80% of their 
elongated length. More preferably, the material has 
about 50 grams force after one minute hold-time at 
90% of ultimate elongation and the ability to retract 

15 to at least about 45% of the original length. 

Stretchable ears 82 can be made of any suit- 
able material having elastic or stretchable prop- 
erties. Some examples of such materials are a 
stretch-bonded laminate comprising two gatherable 

20 layers of about 0.4 osy polypropylene spunbond 
having therebetween a layer of meltblown elastic 
material such as Kraton or polyurethane-based 
polymer. The layer of the elastomeric is stretched 
and then the two layers of polypropylene are joined 

25 thereto and upon relaxing the layers, the two poly- 
propylene layers gather. Other stretch-bonded 
laminates can be produced from elastomeric film 
such as Kraton or urethane, elastomeric ribbons or 
threads such as Lycra, rubber, Pebax, urethane, or 

30 combinations thereof. The stretchable ears can also 
comprise alternative elastomeric materials, such as 
a stretchable urethane foam or polyurethane spun- 
bond fabric similar to that manufactured by 
Kanebo. The stretchable ears can be made from a 

35 single elastomeric fabric or combinations of several 
elastomeric fabrics. 

The position of hook tabs 88 on stretchable 
ears 82 and the position of loop panel 90 on 
backsheet 30 are important to the proper function- 

40 ing of disposable diaper 10. Loop panel 90 should 
exclude about 1 1/2 inches of the center of back- 
sheet 30 to provide two loop sub-panels 91, 93. 
Loop sub-panels 91 ,93 should be placed about 3/4 
inch from the lateral sides 54 of backsheet 30. This 

45 is designed to ensure engagement between hook 
tab 88 and loop panel 90 in preferred areas. For 
example, if hook tabs 88 are positioned too near 
centerline 62 of backsheet 30, that tension created 
by stretchable ears 82 can cause (1) the elastic 

50 material to stretch beyond its elastic limits, (2) front 
panel 32 to droop or fold-over, and (3) red-mar- 
kings on the skin; or if hook tabs 88 engage loop 
panel 90 too near lateral sides 54, that tension 
created by stretchable ears 82 can cause red 

55 marking on the skin. The loop panel width being 
larger than the width of the hook tab width allows 
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the user some adjustment for baby waist dimen- 
sion differences. Proper ear tension will improve 
attachment between the hooks and loops, and can 
prevent front panel droop caused by low tensions 
of about 300 grams or less and red marking of the 5 
skin or other irritation caused by high tensions 
above about 1200 grams. Tensions of at least 
about 100 grams are required to improve attach- 
ment between the hooks and loops. Proper ear 
tensions fall generally within the range of about 300 w 
grams to about 1200 grams to prevent front panel 
droop. 

Preferably, the width of ears 82 should be 
about 1.5 inches to about 2.5 inches, and the 
elastic force band should be preferably about 1 .25 75 
inches to about 2.25 inches above the front edge of 
the absorbent pad. 

Ears 82 can be designed with higher tensions 
through the center and lower tensions outside 
these higher tension bands. Ears 82 also can be 20 
designed with uniform tension throughout the ma- 
terial. 

Absorbent structure 14 can comprise surge 
portion 98 and retention portion 100. Surge portion 
98 is in liquid communication with retention portion 25 
100, and temporarily stores up to about 100% of a 
liquid insult, and subsequently releases liquid to 
retention portion 100. As illustrated, surge portion 
98 is generally rectangular-shaped having a weight 
range of about 0.5 to about 15 grams of material 30 
and a surface area of about 10 square inches to 
about 50 square inches, and is positioned between 
the longitudinal ends of absorbent structure 14 and 
centered along centerline 62. Surge portion 98 
overlies retention portion 100, which is of generally 35 
hour-glass shape. Other geometric forms and 
placements of surge portion 98 and retention por- 
tion 100 are contemplated by the present invention, 
such as surge portion 98 being disposed within 
retention portion 100 to form a single-layer struc- 40 
ture. If desired, surge portion 98 can be joined to 
retention portion 100 by a bonding and/or fiber 
entanglement mechanism, such as ultrasonic, ad- 
hesive, or thermal bonding, or mechanical or hy- 
draulic needling. Surge portion 98 can extend the 45 
full length of absorbent structure 14, or can be 
shorter in length and disposed in or near the front 
or back of absorbent structure 1 4. 

Absorbent structure 14 can be manufactured In 
various shapes and with selected absorbent 50 
capacities compatible with the size of and the 
liquid loading imparted by the intended wearer. 

A capillary force differential created at the In- 
terface between surge portion 98 and retention 
portion 100 can improve the characteristics of ab- 55 
sorbent structure 14. If surge portion 98 has and 
maintains relatively lower capillary attraction com- 
pared to the capillary attraction of retention portion 



100, liquid surges will tend to be desorbed more 
readily from surge portion 98 into retention portion 
100. 

Retention portion 100 can comprise various 
types and mixtures of fibrous material. For exam- 
ple, retention portion 100 may comprise cellulosic 
fluff, synthetic fibers, absorbent gelling materials in 
the form of particles, fibers, layers and the like, and 
various mixtures or blends thereof. Suitable absor- 
bent gelling materials can be inorganic materials 
such as silica gels, or organic compounds such as 
cross-linked polymers. Some examples of absor- 
bent gelling material polymers include 
polyacryiamides, polyvinyl alcohol, polyacrylates, 
and the like. Other acceptable polymers include 
acrylonitrile grafted starch, acrylic acid grafted 
starch, modified carboxy methyl cellulose, and the 
like. 

Retention portion 100 can also comprise a mix- 
ture of about 1% to about 30% by weight of an 
inherently wettable polymer, such as Hydrofil®, 
polyester, Pebax®, or wettable polyethylene or 
polypropylene; about 5% to about 90% by weight 
absorbent gelling material; and about 20% to about 
80% by weight cellulosic fluff. More preferably, 
retention portion 100 can be about 2% to about 
15% by weight of an inherently wettable polymer, 
about 15% to about 50% by weight absorbent 
gelling material, and about 45% to about 70% by 
weight cellulosic fluff. Retention portion 100 can 
have a basis weight in the range of about 200 to 
about 3000 gsm. A preferred range is between 
about 500 to about 1000 gsm. A more preferred 
basis weight is about 900 gsm. Retention portion 
100 can have a density in the range of about 0.08 
to about 0.40 g/cc. A preferred range is between 
about 0.15 to about 0.30 g/cc. A preferred density 
is about 0.22 g/cc. With respect to the density 
measurement of retention portion 100, it is cal- 
culated from its basis weight and thickness, and is 
measured on newly unpacked, unfolded, and des- 
iccated diapers. 

Surge portion 98 can comprise the same types 
of materials as retention portion 100. Preferably, 
surge portion 98 comprises Hydrofil® material hav- 
ing a basis weight between about 100 to about 600 
gsm, a density between about 0.05 to about 0.15 
g/cc, and a surface area between about 10 to about 
50 square inches, i.e., about 64.5 to about 322 
centimeters square. Preferably, surge portion 98 
has a basis weight of about 400 gsm, a density of 
about 0.1 g/cc and a surface area of about 25 
square inches. 

The entire absorbent structure 14 can be 
wrapped in a hydrophilic web made of the same 
material as topsheet 26, a wood fiber tissue, or a 
powder-bonded polyester carded web having a ba- 
sis weight between about 15 to about 30 gsm. 
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While this invention has been described as 
having preferred embodiments, it will be under- 
stood that it is capable of further modifications. 
This application is therefore intended to cover any 
variations, uses, or adaptations of the invention 
following the general principles thereof, and includ- 
ing such departures from the present disclosure as 
come within known or customary practice in the art 
to which this invention pertains and fall within the 
limits of the appended claims. 

Claims 

1. A disposable absorbent article (10), compris- 
ing: 

a liquid permeable topsheet (26), having a 
topsheet periphery (40) with a topsheet periph- 
eral measurement, and 

a liquid impermeable backsheet (30) having a 
backsheet periphery (42) with a backsheet pe- 
ripheral measurement which is greater than 
said topsheet peripheral measurement, 

said topsheet periphery (40) being joined to 
said greater backsheet periphery (42) to form a 
waste-containment pocket (56) therebetween, 

said liquid permeable topsheet (26) being 
adapted to substantially fully contact the body 
of the wearer, and 

said liquid permeable topsheet (26) further in- 
cluding an opening (38) adapted for receiving 
body wastes therethrough. 



2. The article of claim 1 wherein said topsheet 
(26) includes opposite longitudinal ends (44, 
46) and opposite lateral sides (48), said ends 
and said sides forming said topsheet periphery 
(40) and said backsheet (30) includes opposite 
longitudinal ends (50, 52) and opposite lateral 
sides (54), said ends and said sides forming 
said backsheet periphery (42). 

3. The article of claim 1 or 2, wherein said waste- 
containment pocket (56) has a volume of at 
least about 1 50 cubic centimeters. 

4. The article of claims 2 or 3, further comprising 
a waist elastic member (80) near one end of 
said longitudianl ends, said waist elastic mem- 
ber (80) being peripherally joined only to said 

* 1 inch = 2.54 cm 



backsheet (30). 

5. The article of one of the preceding claims, 
further comprising a breathable panel (92) near 

5 one of said longitudinal ends and having an 

area of at least about 40 square centimeters. 

6. The article of claim 5, wherein said breathable 
panel (92) has a water vapor transmission rate 

70 of at least about 2000 grams per sqaure meter 

per 24 hours (g/m 2 /24 hrs.). 

7. The article of claim 5 or 6, wherein said 
breathable panel has an effective breathable 

75 area of at least about 20 square centimeters. 

8. The article of one of the preceding claims, 
further comprising a pair of strecthable ears at 
one of said longitudinal ends, said stretchable 

20 ears (82) having one of a plurality of loop 

members (90) and a plurality of hook members 
(88) thereon, the other of said longitudinal ends 
having the other of said plurality of loop mem- 
bers (90) and said plurality of hook members 

25 (88) thereon. 

9. The article of one of the preceding claims, 
further comprising an absorbent structure (14) 
in said waste-containment pocket (56). 

30 

10. The article of claim 9 wherein said absorbent 
structure (14) has a crotch width between 2 
inches to 3 inches * . 

35 11. The article of one of the preceding claims, 
wherein one of said topsheet (26) and said 
backsheet (30) has a width between 5 inches 
to 7 inches. 

40 12. The article of one of claims 9 to 11, wherein 
said absorbent structure (14) has an opening 
therein having a volume of at least about 20 
cubic centimeters, and/or said absorbent struc- 
ture having an overall width of 4 inches to 5 

45 inches. 

13. The article of one of claims 2 to 12, further 
comprising a pair of containment flaps (58) 
positioned at respective one of said lateral 
so sides (48) of said liquid permeable topsheet 
(26) and a pair of side flaps (60) positioned at 
respective one of said lateral sides (48) of said 
liquid permeable topsheet (26). 

55 14. A disposable absorbent article, especially ac- 
cording to one of the preceding claims, com- 
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prising: 

a liquid permeable topsheet (26) including op- 
posite longitudinal ends and opposite lateral 
sides, 

a liquid impermeable backsheet (30) including 
opposite longitudinal ends and opposite lateral 
sides, 

an absorbent structure (14), between said liq- 
uid permeable topsheet (26) and said liquid 
impermeable backsheet (30), said absorbent 
structure having an overall width of 4 inches to 
5 inches, 

a pair of containment flaps (58) positioned at 
respective ones of said lateral sides of said 
liquid permeable topsheet (26), and 

a pair of side flaps (60) positioned at respec- 
tive ones of said lateral sides of said liquid 
permeable topsheet (26). 

15. The article of one of claims 13 or 14, wherein 
said containment flaps (58) and said side flaps 
(20) are liquid permeable. 

16. The article of claim 13 or 14, wherein said 
containment flaps (58) and said side flaps (60) 
are liquid impermeable. 

17. The article of claim 13 or 14, wherein said 
containment flaps (58) and said side flaps (60) 
are liquid impermeable and vapor permeable. 

18. The article of claim 13 or 14, wherein said 
containment flaps (58) are liquid impermeable 
and said side flaps (60) are liquid permeable. 

19. The article of claim 13 or 14, wherein selected 
portions of said containment flaps (58) are 
liquid permeable and remaining portions of 
said containment flaps are liquid impermeable. 

20. The article of claim 13, 14 or 19, wherein 
selected portions of said side flaps (60) are 
liquid permeable and remaining portions of 
said side flaps (60) are liquid impermeable. 

21. The article of one of claims 14 to 20 wherein 
said topsheet (26) is adapted to substantially 
fully contact the body of the wearer. 

22. The article of one of claims 14 to 21, wherein 
said topsheet (26) has a topsheet periphery 
(40) with a topsheet peripheral measurement, 
and said backsheet (30) has a backsheet pe- 



riphery (42) with a backsheet peripheral mea- 
surement greater than said topsheet peripheral 
measurement, said topsheet periphery (40) be- 
ing joined to said backsheet periphery (42) to 
5 form a waste-containment pocket (56) there- 
between. 

23. The article of Claim 22, wherein said waste- 
containment pocket (56) has a volume of at 

w least about 1 50 cubic centimeters. 

24. The article of one of claims 14 to 23, wherein 
said topsheet (26) has an opening (38) therein. 

is 25. The article of one of claims 13 to 24, wherein 
said side flaps (60) are elasticized and have a 
stretched-out length greater than the length of 
said backsheet (30) and/or wherein said 
topsheet (26) is made of stretchable material. 

20 

26. The article of one of the preceding claims, 
wherein said backsheet (30) expands for the 
containment of body wastes. 

25 27. A disposable absorbent article, especially ac- 
cording to one of the preceding claims, com- 
prising: a topsheet (26) including opposite lon- 
gitudinal ends (46) and opposite lateral sides 
(48), said ends and said sides forming a 

30 topsheet periphery (40) having a topsheet pe- 
ripheral measurement. 

a backsheet (30) including opposite longitudi- 
nal ends (50, 52) and opposite lateral sides 
35 (54), said ends and said sides forming a back- 
sheet periphery (42) having a backsheet pe- 
ripheral measurement, and 

an absorbent structure (14) between said 
40 topsheet and said backsheet adapted for ab- 
sorbing and retaining body wastes, 

said backsheet (30) being expandable, where- 
by said backsheet expands for the containment 
45 of body wastes. 

2a The article of one of the preceding claims, 
wherein said backsheet (30) is a pleated back- 
sheet. 

50 

29. The article of one of claims 1 to 27, wherein 
said backsheet (30) is a microcreped back- 
sheet. 

55 30. The article of one of claims 26 to 29, wherein 
said backsheet (30) expands by at least about 
20 percent and/or under a force of at least 
about 25 grams per inch. 
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31. The article of one of claims 27 to 30. wherein 
said backsheet peripheral measurement is 
greater than said topsheet peripheral measure- 
ment, and said topsheet periphery is joined to 
said backsheet periphery to form a waste-con- s 
tainment pocket (56) therebetween. 

32. The article of one of claims 27 to 31, wherein 
said topsheet is adapted to substantially fully 
contact the body of the wearer. w 

33. The article of one of claims 27 to 32, wherein 
said absorbent structure (14) has a crotch 
width between 2 inches and 3 inches. 

75 

34. The article of one of claims 26 to 33, wherein 
said topsheet (26) is made of stretchable ma- 
terial, and/or said absorbent structure (14) has 
an overall width of 4 inches to 5 inches. 

20 
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FIG. 3A (PRIOR ART) 




FIG. 38 (PRIOR ART) 
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FIG. 4B 
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